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(54) LENS DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the lens driving 
device which can prevent a wrong pulse from being 
generated at a mechanism tail end without increasing 
the size of a lens. 

SOLUTION: Two switches are composed of conductive 
patterns 21b and 21c. The switches detect the lens ^ 
reaching positions P1, P4; P2, P3. When the lens reaches CO ^ 
P1, P4, the lens is inhibited from being driven out of a 
control movable range HC and when the lens reaches 
P2, P3, the lens driving is so controlled that the lens can 
be stopped within the control movable range HC. 
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#1113), 

[0 0 4 3] <^^^^n — (H6)> ^^^^x^^Cj 
(^LVCCWft^i, CPU 1 1 (DfmtH&Wl 

£*v5 0 ^fy^#8 0 1t#I/O, RAMI 4^^ 
SlSftSrffot, SISJBfct^^yX* 8 0 2T?u^X<z) 
WMitWiftZff? (B7), *<D«L ^^# 8 0 3- 
# 8 0 5 60^>T X/W ^(Main Loop)J^[I]£rfT 5 • * <4 

Srgfff U ^y7Ht 8 0 5T?W)g©l'>'XIW«£*fT 
i"5 0 ^T7y# 8 0 3lClot, *>fwi— 

[0044] <u^XtO*Mb^n — (H7 f H5)> 
^^goo^^^uyxwt fSONEi 

*>DVP)^ jEbvHKfcK^Sfcfcfc:*? 9 ^^XI 

t UT^SixSo B5^ uvXtOMfbWwi'^XB 

ii)^coib#^^*r 0 bswsvvc, Otei/^x^j 

*Mk»*fti*^-e«)^^Xttit, xf^uvX^^T^F 
^WuyXfit*^tT*5 9, *ffl*ifi]K:u^XB» 

[0 0 4 5] STIO*^ ^fy/#9 0 1^{Tt 

T\ fiff ittZONE=5, DVP=0^t 
So Rfc, ^fyX# 9 0 2T, l/yXW54if© 

[0 04 6] yfSWl ^ON(= 0, LOW)t^ 

tbfi, i/yXfigfj:)/- 1 (BI5)^fc5^T% 
y^# 9 0 5lcW?tt, H5(d)^*-ru^XB»Sr 

t LTLMVEN= 1 (u^XBUF^pTIBftttllB), LD 
I R=0 (ia^fpjBii), DVPT=1 00 00(i£g 

iE«ffl0i»9ULB«)^^ffiWcKSi-5. ^UT. 
^"r yzft 9 0 6~# 9 l 2©/p— ^t?»JW«rfT5o * 
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TyX# 9 0 6 (DMctiXD^ftX'tt:, Xt^/# 9 0 5T 
LM V EN— 1 KK^ftTV^fctf), 7ry^#90 

# 9 0 8tDvpRco^tr5o m®<onftx~nnv 

[0 0 4 7] ^-*-»®£IB*&Lfc^tC, ^^^^# 
9 11T«ZONE^ttI^ 0 mmZONEl^ 

mmw, a£»ffls^>r y^aE<btfta7n-(Hi 2, mi 

tlZo mm^$]fe, ZONE = 5(#901)(rg^tl 

£^btltzl)^frZ¥\l7£-tZ%imX*&Z> 0 3 0ms 

V P L^V^^tcf^ l^Xlgi^S^^c £ 

o-C^J^lCih^^^t^bT, 7r^#9 13 

Mfe±tete\,^(DX\ ^T^Xff 9 0 6-# 9 1 2<D**r 

x\ ^^^fcwfc^—^z 2izA^tzWt&te, mmm* 20 

^^^ft^ai^n — ([Ul 2)t*ZONE=2^^ 

9 1 3<Du>xmW)<D%m(mi i)^n^r^> 0 
[0048] ^7^914 -ett, 
>(m8)%mt?-t?>o mmjjfa<Du^xmwi&ft'ox. 
w±'&Mm&^-^is\zm^x< £ 0 ^eco^ s 

^QlStftZONE^J^Po ZONE^fi 

>-x®M<k&m<D^x<Dmftzm?LZ> 0 zone^i 30 

[0 0 4 9] *7 3^# 9 0 2WyfSWl 

^OFF(=l, HIGH)<k^£;ft7t£^^£i& 
^t5 0 ^^^^SW1^0FF©^tfj: x uyXfif 
^^>Z0, Z2, Z3, Z 4<D\,^~rtlfa\C&>Z>(D 
X\ *ir>yzf# 9 0 3 {CilA/T% £ 9 fe^-fttWkffi* 

mjjfa^ (Du>xmW}^, ^f^# 9 0 4t«zo 40 

[0 0 5 0] ^T^7 P # 9 0 4T\ ffZONE^OX 
HlO^^fi, |H 5 (b)[0^tl/yXil^iEt(ctT 

SZONE^2, 3XJ3 4<Z)®^t;il3\ @5(b)IOTt 

&Z>o »ZONE^5(Dl^t El5(c)^^^— 
>Z 0^^(DU>X|gilj^J:oT, MPSlU^#*&*gSoo 
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^>f^swi, sw2cD^fc;65jgt#v^c£>. M 

KB«, ifig^^^I«7n-(ii2, Hi 3) 
X-ZONE<DWnm&ftfrtlX^t£\,^kWm-fZ>o ^<D 

# s O F F (= l ) i *o fc fe«|S^o u vXJB»Srfro 

[0 0 5 1 ] (»««j(i/yXMft^Tfif^ 
^)7D-(B8)> «I»ftift7P-tt 1 U^XJK 

»*«:*H*fiI©B»««HJMitilP l-tfimxmmts 

»*rRi«r*KB»^rrRi(LD i R=i)(^ u>xmw&k 
(ommBWMSZ- 20000 

^rb^Ji-c. ^e— ffiHH/v— ^^(|g9)S:Pft/ai^ 
(# l o o 2) 0 ^Bcoi^^XKiifi, ^e— ffl^- 
^>(0 9)r*fT4btb. ^>-tt-t©«ffl|lR^O^S: 
fT5 0 -^e— MUM"— ^»&>£>j^ i/^Xi^K^T^ 

So 

[0052] <isisxmmi$(D*e*-fi*-mw7t2*-(B 

9)> rtD-=e— ffc|#p:7n— ri, »Xje»<D<=E— * 

5c *-fS*0{d, 77^)f 1 1 0 It, tt L 

MVEN77^ yxii pTIg^Sl (= i ) \zwt7£1- 

5o ^tt, ^7y7 P #110 2f, LMVEN77^ 
©W«ftfT9. ^75/7 P #110 1tLMVEN=U 
HSS*tfcff**9ft©-C, ^7^7 P #1103{Cl^ 

[0 0 5 3] ^7^# 110 3 ©«aB»*fH|L-9-^ 

ffiLT^-f-o 77^1 1 0 4T% »WS*tfc»9B 
li(DVPR)^U^t^^j^ L f cS A u>x 

^-^-iimr*fi, *f^7y/# 110 5<Dmmm& 

5o ^LT, 77^110 6"Ca«"f-<#^|Rl(L 
DIR)tflSt5, fl^t^DT, ^r^ffl 
1 0 7fcat/^t^— ilK*jRlii«^^— 
H**)**ff^-S3&\ fc5V^7 5 /7 P #1108C 

^ffioT IN1/I N2(0^«r=fT5o 

[0 0 5 4] ^e-^-am^ftfcSi:. i§^3 OmsPpI 
l-DVP»fcot^^f5(# 1109), 

TV^iflStt, ^7^#1102-#1109^ 

XiyX# 1102 — #110 9 (Omft/l'—'Xfrtb&l't 
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u^X*J»(# 1 1 1 0)Sk»<DMMi:mft1rZ o 

(1) u^xfeutmmmmm&wp i , p 4 i:itfc 

(2) W^XR»»<^JB»Bafflrfi^L^i:#o 

[0 0 5 5] ±|B*fl=(l) — (3) dsaftbfci: 
tft9J-J-5 0 ^Xffi«3»WMi*IRJMft«Pl. 

iB;^fy(il2, HI 3)^LMVEN^0l:R)£ 10 

^o^-^fcte, **r*y?n l l 0 2^fe^ 
*ry?t ill Oow^XWJtt^ffliaiSr^fif-rSo 

*frfc:M\ 110 3©aB»*W-»©^— 

^<£>«^f3:. *TV?1t 1 1 0 4^f)7f^(f 1 1 
1 oov^XfMKjflgi l)l-fflffliSrS^T-t-5o 
[0 0 5 6] u^X»«3»^»^a»Mtt^jB»#JfcS 

*fe*tfci:frH\ 7tK^7^l3i:i5i/yX 20 

ei^StD V P ^ ? y ^ (Offi^ft < 4§ 0 Lfc 
tfct, ^fy^#110 9t?, 30msHDVP©8 

it£-£f>ftfc£ LT, ^fi/r# 111 0©i/yX»Ji 
©tea^»tTi-*o xTy-fX ill 0-Ci^XfMIMG! 

ib. \slsXmWl**—9— 1 0^(DamSr^Jh(OFF)i~ 
S 0 ^^m, *7^X# 1111, #H12T\ MRS 
^fRjB»(LD I R= l)Stf^^f yfSWlCOFF-» 30 
ONSr«ffl(DVP 0 L AT = 1) Lfcf^ictt, St^l" 
yXftiDV p#?>-*<7>y -fey hdSjKBifts©^ 
^fyr#l l l3-cy-fe</bfr5« 

[0057] <«»»*ff*7n— (hi o» ^<^ae 

K*H-3¥^n-^, ^^XJB»3R<oa,fttt11DVP4:K 

Pi, P4Srtt*.ru^XIB«iiS1Tt>ixftv^ < t5*!i. B 40 
lu^lKi/yXrtt!) S y hi-*akfPt>tr5. 
[0 0 5 8] W3£Ht*2^IEv\ **ry-?n 12 0 1, 
#12 10, # 1 2 2 0-Cftfl=#8Efc*T5 Q 
{fcA—*-^ (H 7 ) ^ 6>*4BHlPf UJ $*tfc»^JC tt. Z 

one = 5&fom&£tix^z>o ^<om^(Du>xmWi 

tt. D V P offias 4 *!<ERS^fTt)*tfc«! *t t? fe £ fc 

U^X^pIjj^7P^SDVPR= 2 0 0 ^ UT 
(# 1 2 2 3), «<©B»a«K«tf+»JcaVM^^XB 
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[0 0 5 9] ZONE = 0^o*iK^riRiJE»o4&^ Z 
ONE = 4A*oiESE*lRlBitl©»^KW: % ffiffi)ffi«IS# 
fitPl, P4Sr«*.rXJc*o*lRl^^^XJB«i«:fi l 

R=0^f5(#12 13) o ZONE=2-4^0 
«IR*lftK»©»-fr. ZONE = 0 — 2a>03ffS;fr|Rj» 

VPTi:DVP^(DlSr*fctDVPRI^tS(^ 
tt-^ttXx^X# 1 2 2 2, # 1 2 1 1) 0 

[0 0 6 0] ZONE= lfrlMIBtiJfamWl<Dm& % Z 
ONE= 3^oi£^^igi|jC0^^f^, ^Jh^fr&IB 
«xr4iE*«©K»««IS#tt«P 1 , P 4 (Djfr&tiLM 

P2, p 3^m\^it^t\cfj:^(DX\ mmw, i&mm 

y^SEfbttW^o — (HI 2, HI 3)"C«WUSE« 
LfcK»ffi«l8lf«>^^fifc«(DVP I/DVPN)^ 
*5tC(D 1 1 1/ y X/<;V7 tlD V P T t ^tbg L, 
<£> B fif^Vu^ffifiasfflffli pTHj^ISH C rt^fcjfttf*<&ffi 

*ffi^rv^tf|g»ffi«KJ?.(0^/w^ffi:«(DVP 1/ 
DVPN)£, @gOi/yXeii:t5o ^Lt, 

»B»*i-*-S(**t-€ix^v t y^# 1 2 2 l, #12 

1 2tDVPR^) a ^^^^# 12 3 0 

[0 0 6 1] »fiI«l7o-(il6)> 

1^^X365)/— ltcffi«i~Si:#<o«IK^|RiK 
15. fcsv^v^^z 3fcffi«i-«i:#(Oifi«*fiiJBifi 

■ PI, P 4 ttfifc i/yXB» BgftifcJBlt 5B 

g^v>^ i o t as© ^ y xftiD v p 

ffoTUV\ «®WetPl, P4ltlUV^ 

5o ^r^# 1 6 0 lT?»B»i(DVPR)*si &m 

^>^^# 1610 -#161 2^ffl^^T% 3$KSl 
i(DVPR)^iaT^)^^ *R#ftB»a*olB1» 
UTV^SJEKI^g«lS|?.<©^/^^ffiB(DVP I) it) 
^^ffi«(DVPT)dS/hSv^*J^$ixfci: fc£ 

^EI(DVPN)J; 9 Ifi/^ffif (DVPT)**S 
^£W££*Lfc£#tt:;*^5':7' , # 16 1 3tDVPR = 
2kWtJ£'fZ>o »B«i*DVPR*r2^/^i:ia:«bSl[ 

/U— ^V^JfflI^^ 0 XH9(^^^^^ P # 1 1 0 4)-e 

i«*rt-e*5^yz lfcsv^az 3T*fe5ict>§B;b 
£>i\ J; o t y y X(Df ID v p ^$Eo 

T, BttffttRJMftlKP 1, P4^»U&v^je:u>X 
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[0 0 6 2] {l/yXS!t7D-(Bli)> rZ>W^X 

0 1 -CPpVffl-r*^— ^MOTOR»J»(|¥l,V*tft 

MoT Y"7>Cf\ C12©IN1, I N2#RSSft 
5(IN1 = IN2=1). ^^#130 2 

-eDvp<z>aefls3&sjB#ft<fts(7* h>r ^9*779 1 10 

^^^«^*ft<*ofce>, ^7s/y#130 3 
(OMOTORIIOFF (= 1 J/^fyfBL^RStt 
«10MOTORltOFF(=l)^)RI(I 
Nl=IN2 = 0)Wi§i5^ CPUlKO^h 

[0 0 6 3] <*£|gffl|;*>r y^«ft«W7a-(I NT 
SW1, 112)) :©7P-lt iESHBI*>f 2/?*ffc 
«dl7o-(Bl3)i:tSilT, i^yxef£D/-y^ 

^^"CfcSo ^yfSWys, ON(=0)^ 
O F F (= 1 )XttO F F (— l)^ON(=0)^fttf: 
CPUll©«95i*lifcJ:ot, gffij^JlC 

[0 0 6 4l^fy^#1401, #1410, #14 

OF F (= lHON(=0)XliON(=0)->OFF (= 

«Ufc**ZONEfcHSUati-(# 1 4 2 0, #14 
3 0, # 1 4 5 0, # 1 4 6 0) o SfelC, U^XmW) 30 
^TRl^MRS^fpJ-e, ^5/fSW1^0FF(= 

1) ^ON(=0)e&£ffc^fcjh,tf. tiR««UKE«(3i^ 

ttffitp^ 9 t tezmmmmmmzttw u 

DVPnc|5fit5(^fy/#146 1) 0 DVP#* 
>*<D&m&mtiL9.(^iyi?6LWP 2)«:»l^K»Lfc 
rir^/^5(7)T% l">XmW)1&T&. DVP^7!)^(D 
y-tr^y MW£r?T;i£ «fc 5fci^^Xffig(DVP)^fitSr 

5fc, DVP0LAT77^1l^m(#146 

2) 0 i^vxjB»^ra*s«ifi^rft"c, a>o. ^>r^/^s 

W 1 N (= 0 ) F F (= 1 ) fcttll 
5 l) c 

[0 0 6 5] <i£^fi!i^-T 2X*-*{b*ffl7n-(I NT 

sw2, an)) z<d*7u—\^ mmm^ v^mt 

^W7u^(ii2)^ilLt, U^XffiS^^-^Sr 
tftfflU VK:#jES-*-««[fc«»zONElcKje so 



#§B¥l 0-227966 

18 

^>"Cfc£ 0 SW2^, ON(=0)-> 

OFF(=l)XttOFF(=lHON(=0)t»klfc 

*§i=^ cpun©a?iM«iiaot, 

[0 0 6 6] ^T77 P #1501, #1510, #15 
4 0 f>XWU#[ft t^y^SW2© 

O F F (— l)-4ON(=0)X(iON(=0)->OFF (= 

SCt^ftZ ONESRSLIt(# 1 5 2 0, #15 
30, #1550, # 1 5 6 0) o WXffi» 
^lRl^3ffg!^fn]"C x #>o. X^fyf SW2^0FF(= 
l)^ON(=0)^fttfcM, 5fi«<B0»fl»i£«(3:5/ 

«(^y^tt«P4)-CfltjhRriB4:a*i5^ u^XJB 

DvpNicE*ts(^T7^# i5 6i), u^xmm 

^lRjd5aifS*fRl"Cx **0 % SW2^0N(= 0) 

^OFF(=l)^ft^fctHl ^^Xflrlt^lBftll* 
»#l:36Alfti £ 5 i/^X^ffij^^jh-r^ 
^(LMVEN=0)[Ct5 o 
[0 0 6 7] 

£*tfcf. ftyfti^ftteHORS^K^fi^B^ixvXdS 

flcuyX^JS ufc c k £t£ffiiT$|f! 1 *ffi^«#R 
^t5 0 *3(05IWfcJ:*Ltf. JRi, ^2^ 

[BBBft>1H¥ttn91] 

[(nil Mft**(omtt&n&*mAmz7F°ttom 

tt:fcLT«-f-|*fcHI. 
[03] ««EIIM»j*«r3Si-^ny^Ho 
184] ^>f y^**iuvXBib«l*4:©H«t*-*- 

93 H. 

[g]6] y -f >-^C3 — &^i~:7n — ^ — h c 

[ID 8] i/yXW^Tfif^fy7P-J:^t 

[89] ^^Xfgffi^F^MOTOReiJfflJ^n — ^^-T^ 
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[aio] mmW)AU&7*— &7F-t7*—?-*r— h 0 

[Bill] Ui/XMW}?* — ^i^n — ^--t— h c 

[mi 2] mmt** tt-r?*— 

[mi 3] iE«MB^>f 5r^«ft*ffl7n — tr«-t-7c — 

[mi 4] mittt&mtoX'f yf-mtitt u^xmmmm 



[mi 6] PS#{iglt^^n-Sr^-r^n-^^-h c 

[*#*>»«] 

1 •U^X 

2 -^yXil# 

3 — 8-3rT?U 

1 0 — 
1 1 --CPU 
1 2 — K7^^I C 

1 4 -RAM 



II] 



[19 2] 
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(b) B 
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at 
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_HM_ 
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SN 
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[03] 
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LVP LVCC 
J^-JL_12 
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s 



10 



-j-LVOC 



13- 



PI 
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V 



CNT 



CPU 



INT2 INT3 
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SCK 

SOUT 
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[119] 



#1101 
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I 


UIVEN— 1 


t 




#1103 



-** (BttK.it>- 
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#1110 




t *W3 
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#1200 
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#1220 



# 1211 f 

| DVPR— DVPT-DVP 

#1212 I 



DVPR— 
HIN(DVPT, DVPN)-DVP 



#1240 



c 
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DVP-UAX (OVPT, DVPI) 



. #12 13 

| DVPft—O "] 



#1230 I 
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J 




#1500 




=1 (~*ABB) 

#1510 




1 3] 



#1540 
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#1570 X 
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L 
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